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A bstract:

We consider the p roblem o f finding a mathema tically optimal algorithm to estimate sur-
face parameters based on radar and/orother measurements,  Specifically, given mcasurciments
7, 1igy . .., vegrepresenting radar cross- seclions of a given resolution ¢ lement at different polaviza-
tions and/or diflerent frequency bands, and given an approximate model expressing the dependence
ol these micas urements on the diclectric con stant (, the ran.s.surlace height b and, eventually, the
canopy water content w of thie corresponiding resolution element , we would like 1o 1 nake an “opti-
mal” estimate of” the actual (, handw that gave rise to the particularing , g, ... olserved. 13y
“optimal” we mican that our algorithm should produce estimates that are, on a’('l'age, as closce as
possible 1o the actual values. To obtain such an algorithim, we assuime that we have at our disposal
a data calalogue consisting of cal’dill mcasureients o the silrfilce parameters ¢, handw, onone
hand, and the corresponding remote sensing data sy, ey cle, onthe other. We also assume thal
we have used this datato write down, for cach 7, anapproximate model which computes anyaverage
value of 1 lo associate to the corresponding values of (¢, h, w). Rather than tillo\V away the data
catalogue al this stage, and use the average formulas in a deterministic fashion to soil’(” the inverse
1)1°01)1('111, we )2 0)os(” to use the datacatalogucmore fully and quantify the spread of the mcasure-
111( nis abouttheaverageforimula, thenincorporate this inforimation into the inversion algorithm.
TI'his paper desceribes how we accomplish this using a Bayesian approach. We have already ap plied
our method to bare soils. In this case, we are able to

1) make anioptimal estimate of (and A

2) place a quantitatively honest error bar on cach estimnate, as a function of the actual values of
the rernote sensing measureinents

3) fimc-tune the inital formulas expressing the dependence of the remote sensing data o1 the soil
parameters




4 take into account as many (or as few) remote sensing casurements as we like in making our
estimales of ¢, I and w, in ca

h case producing error bars to quantifly the henefits of using a
particular combination of measurcments.

We also describe how the method can be extended to account for vegetation and to estimate the
canopy water content w along with ¢ and .
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